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Introduction
Childhood absence epilepsy is a common idiopathic generalised epilepsy syndrome in children which usually has a favourable outcome 1, 2 . However, about 20-30% of the children presenting with *Correspondence to: Harumi Yoshinaga, M.D., Department of Child Neurology, Okayama University Medical School, Shikatacho 2-5-1, Okayama 7008558, Japan.
E-mail address: magenta@md.okayama-u.ac.jp (H. Yoshinaga).
absence seizures in childhood continue to have absence seizures or develop other types of generalised seizures during adolescence. Also, some of these patients suffer from a relapse of epileptic discharges on EEGs despite being seizure free. It should also be noted that the stringent dichotomy between focal and generalised epilepsies has become a contentious issue since neuropathological studies as well as structural and functional imaging data have revealed the existence of focal brain abnormalities in patients with well-documented idiopathic generalised epilepsy [3] [4] [5] [6] [7] .
In this study we performed a clinico-electroencephalographic follow-up of 23 patients who were diagnosed as having childhood absence epilepsy upon their initial examination. The aim of this study was to investigate whether the initial clinical and EEG features generally considered typical for focal epilepsy would allow the physician to accurately predict the clinical outcome in childhood absence epilepsy.
Subjects and methods
The following EEG and clinical criteria were used to classify all new cases of childhood absence epilepsy who visited the Department of Child Neurology at Okayama University Medical School between 1992 and 2000, and we chose 27 patients 8 .
(1) Onset before puberty; (2) Previously normal medical and developmental history; (3) Absence as the initial type of seizure; and (4) Absence associated on EEGs with a bilateral, symmetrical and synchronous discharge of regular 3c/s spike-and-wave complexes on normal background activity.
Twenty-three of 27 patients (3 males and 20 females) were retrospectively studied, because four patients were dropped from the follow-up. The observation periods ranged from 2 years 2 months to 10 years 8 months (average: 7 years). Based on frequent checks of follow-up EEGs after the start of the therapy, we increased the valproate (VPA) dosages until we confirmed that the patients were free of EEG discharges on one EEG.
We divided the 23 patients into three groups according to their clinical courses:
• Group A: eight patients who responded well to the therapy and became seizure free without relapse of epileptic discharges. • Group B: thirteen patients who suffered from relapse of epileptic discharges on EEGs despite being seizure free. • Group C: two patients who continued to suffer from seizures.
The following clinical data were collected for all patients:
• Age at onset of seizures;
• Other types of seizures (it was noted if other seizure types had occurred since the start of the absence seizures);
• The existence of automatisms, including oral automatisms; • Family history in 1st degree relative (the presence or absence of a family history of 1st degree relatives with idiopathic generalised epilepsy); and • Drug dosages.
The following data were analysed from initial EEG recordings.
Ictal EEG data
Two to 10 ictal events (average 5.1) were recorded on initial EEG in each patient.
• The presence of 'lead in' (focal onset of a spike-and-wave pattern preceding 3c/s sp-w). An example of a frontal 'lead in' is shown in the center column of Fig. 1 . 'Lead in' were considered as positive only when the findings of several ictal events were identical. For example, when one event showed a frontal onset, and another showed a diffuse onset or a focal onset in other areas, we considered the 'lead in' as negative.
• Average duration of the generalised 3c/s spikeand-wave pattern observed during clinical seizures in each patient.
• Good or poor synchronisation. (An example of spike-and-wave with poor synchronisation is shown in the right column of Fig. 1 .) The 'poor synchronisation' was considered as positive, only when the results of the several events showed identically poor synchronisation.
• Whether or not a clinical absence seizure was induced during or immediately following a 3-minute period of hyperventilation.
Interictal EEG data
• Background activity during wakefulness;
• The presence of the occipital delta burst;
• The presence and localisation of isolated interictal spikes; and • Photosensitivity (generalised epileptic discharges were elicited during photic stimulation).
Two of the authors (K. Tamai and I. Tamura) analysed the clinical data without knowledge of the EEG findings of the patients in question. EEG reports had been made previously by another child neurologist. Another author (H. Yoshinaga) systematically re-evaluated these records and analysed EEG data without knowledge of the clinical course and data of the patients in question.
We analysed the data using one-way ANOVA. 
Results
Eight of 21 patients were found to belong to Group A, 13 to Group B, and 2 to Group C. The clinical courses of the two patients who belonged to Group C are given here: Patient 1 is a 12-year 9-month-old girl at present.
At the age of 5 she started to experience short staring spells. She visited us first when she was 6 years 11 months of age and was diagnosed as having childhood absence epilepsy by ictal EEGs. Just after treatment with VPA, her seizures disappeared. However, her seizures recurred 4 months later when her VPA dosage was reduced as a result of nocturnal enuresis, a possible side effect of the VPA therapy. After that, increases in her drug dosage had no effect on her seizures. Therefore, we switched to ethosuximide (ESM). Following this, her EEGs showed improvement, but she did not take her AEDs regularly and her seizures relapsed again at the age of 9 years 8 months.
After this point, she again failed to maintain her AED schedule and an EEG performed when she was 12 years 9 months of age showed an absence seizure during hyperventilation. Patient 2 is a 17-year 4-month-old girl at present.
She started to experience short staring spells at 11 years 10 months of age. At 12 years 3 months of age, and again at 12 years 5 months of age, she had generalised tonic-clonic convulsions during sleep, for which she was brought to our facility. Based on ictal EEG findings which showed long-bursts of 3c/s generalised spike-and-wave (sp-w), we diagnosed childhood absence epilepsy and prescribed VPA. However, VPA did not suppress her absence seizures, and complex partial seizures or absence status with different ictal symptoms from those of absence seizures appeared at 12 years 8 months of age. The clinical symptoms of her newly developed seizures were as follows. She would suddenly wake from sleep and walk to another room, where she would switch the light on and off for several minutes while in an impaired state of consciousness. During other seizures, she repeatedly put a shirt on and took it off, in a twilight state for periods of around 20 minutes. The seizures lasted a very long time, were accompanied by complex behavioral automatisms, and sometimes developed into generalised seizures. Therefore we diagnosed her newly developed seizures as complex partial seizures, although absence status is also a possibility we could not record the ictal EEG because these seizures only occurred several times per month. Her seizures did not respond to an increased dosage of VPA. Since the age of 13, she has suffered few We analysed the data using one-way ANOVA, and found no statistical difference between Groups A and B, regarding all features, including the duration of follow-up, EEG features, number of ictal events recorded on the initial EEG, VPA dose (mg/kg/day). Table 1 compares the clinical characteristics of Groups A, B and C. The findings can be summarised as follows: (1) Ages at onset were not different between Groups A and B, although there were more children in Group B whose seizures started at a later age. (2) One patient in Group A and the previously-discussed patient 2 in Group C and no patients in Group B had generalised tonic-clonic seizures after the onset of their absence seizures. (3) There were more children with automatisms in Group B (46.2%) than in Group A (12.5%), although the difference was not statistically significant. All seven patients with automatisms showed mild orofacial automatisms. One patient in Group A and three patients in Group B also showed so-called 'behavioral automatisms' such as touching their clothing and so on. (4) A positive family history of epilepsy in first degree relatives was observed in 38% of all patients without any difference between Groups A and B. There was a sister pair in Group B. In other patients, there was no other family history of absence epilepsy. (5) All patients were initially treated with VPA. Average doses sufficient to control seizures were not statistically significantly different between Groups A and B. Fig. 3 compares the effective doses for seizure control between Groups A and B. In Group A, most patients' seizures were controlled by 20-30 mg/kg of VPA, while less than 20 mg/kg of VPA was used for seizure control in about a half of patients in Group B. Table 2 compares the different EEG data among Groups A, B and C. Ictal EEG findings can be summarised as follows: (1) The presence of focal onsets in ictal EEG 'lead in' were more frequently observed in Group B (46.2%). However, they were also observed in two patients in Group A, while none were observed in Group C. There were no statistically significant difference among three groups regarding this feature. (2) Average durations Interictal EEG findings can be summarised as follows: (1) Typical posterior rhythmic 2-4c/s delta bursts were observed in only one patient in Group B. Two other patients in Group B showed increased slow waves in the posterior area. (2) Fifty-two percent of all patients had focal spikes. Focal spikes were observed in 62.5% of patients in Group A, 46.2% of patients in Group B, and none in Group C. (3) None of the patients had photosensitivity on initial EEG recordings.
The types of epileptic discharges seen during EEG relapse in patients in Group B were as follows: focal spikes in six patients (two in frontal, three in central-parietal, one in occipital), and diffuse spike-and-wave complexes in eight. Three patients showed photosensitivity, one patient in Group B showed eye-closure sensitivity on follow-up EEGs, while no patients in Group C showed this on follow-up EEGs.
Discussion
A lot of reports have been written about the prognosis of patients with absence epilepsy. However, few of these reports have focused on the EEG prognosis 9, 10 . In our study, 13 of 21 patients (61.9%) who achieved seizure remission had a relapse of epileptic discharges on follow-up EEGs. Thus, it appears that the prognosis of absence epilepsy based solely on clinical seizure control is insufficient. Therefore, we investigated the factors that might predict the EEG relapses. We found that the relapse of epileptic discharges on follow-up EEGs was slightly more frequently observed in patients who had automatisms in their clinical seizures, and had 'lead in' in their ictal EEGs, but the differences were not statistically significant.
Lagae et al. defined patients whose ictal EEGs showed a frontal 'lead in' as the 'frontal absence group' 11 . They compared the frontal absence group with the classical absence group whose ictal EEGs showed primary generalised spikes and waves. The most striking difference between the two groups was the difficulty in controlling the absence seizures in the frontal absence group and the high incidence of learning and behavioral problems in that group. Also the EEG analysis showed interictal isolated epileptic discharges in 80% of the children in the frontal absence group. Based on these results, they concluded that frontal onset absences should be considered as a secondarily generalised epilepsy syndrome, originating in the frontal regions.
Several studies have recently focused on brief absences in focal epilepsy 12, 13 . This syndrome belongs to the type of epilepsy known as 'pseudoabsence' reported by Garshce and Schönfelder 14 . Garsche defined complex partial seizures with clinical features similar to absences with ictal EEG onset from the mesial temporal lobe developing into diffuse 3c/s spike-wave bursts as pseudoabsence. However, recent descriptions of these complex partial seizures have implied a frontal lobe origin 11, 12 .
In our study, patients with 'lead in' in their ictal EEGs tended to show relapse in EEG discharges. However, they showed neither intractable absence seizures nor accompanying complex partial seizures. Therefore, we could not agree with the conclusion of Lagae et al. who diagnosed patients with 'lead in' directly as having focal epilepsy and a poor prognosis.
In our series, the previously-discussed patient 2, who had intractable absence seizures and possibly accompanying complex partial seizures, was considered to have focal epilepsy and secondarily generalised seizures. However, her initial ictal EEG lacked 'lead-in' and focal epileptic discharges.
Swarts 15 evaluated the records of nine patients to determine the origin of brief absences in focal epilepsy. In all of the patients they studied, a frontal lobe seizure focus was suggested by ictal EEGs and neuroimaging, however, none of the ictal recordings revealed a well-formed 3c/s spike-wave. Thus, the concept of pseudoabsence remains controversial. Nonetheless, our patient 2 may be described as having focal epilepsy based on her clinical course. However, she could not be differentiated from the other patients belonging to the typical absence groups based on her initial clinical features and initial EEG findings.
Recently, focal abnormalities in patients with idiopathic generalised epilepsy have been the subject of some attention. Lombroso showed that 56% of 58 patients with primary generalised epilepsy had focal abnormalities 6 . Leutmezer et al. reported that 35% of patients with primary generalised epilepsy, and 40% of patients with absence epilepsy, had focal spikes 5 . In the present study, 52% of all patients, and 62.5% of patients in Group A, had focal epileptic discharges. In contrast, two patients with intractable clinical seizures did not have focal epileptic discharges on their initial EEGs. These results indicate that focal epileptic discharges exist in more than half of all patients with generalised epilepsy, and their existence does not directly correlate with a poor prognosis.
We also paid attention to the quality of the synchronisation in 3c/s spike-wave bursts. Absence seizures with poorly-synchronised spike-wave bursts recall the intermediate petit mal proposed by Lugaresi et al. 16 . However, poor synchronisation did not correlate with EEG relapse in our study. Thus, we concluded that it is impossible to predict the EEG prognosis in absence epilepsy based on initial ictal EEG findings and clinical characteristics.
One of the more interesting findings of the present study was that patients who were treated with lower doses of AEDs were more common in Group B than in Group A. We believe that this is because the early seizure control caused us to stop increasing the dosage before an adequate dosage was arrived at. Moreover, one patient in Group C was treated irregularly because of enuresis, which may have occurred as a side effect of VPA.
Dieterich et al. determined the outcome of absence epilepsy after the introduction of modern AEDs such as VPA and ESM 17 . They reported that the majority of intractable cases were treated irregularly or never received standard therapy and the true failure rate of standard therapy was only 2.6%.
In closing, based on our findings, we can conclude that patients suffering from absence epilepsy improve clinically and also on EEG when treated correctly, despite the existence of focal signs on their EEGs and ictal automatisms.
